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ORGANIZATIONS



TECHNOLOGY AND TESTING
GOVERNMENT ASSESSMENTS
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REVISIT ARCHITECTURE
AND TECHNOLOGY

WEAPONS

SURVEILLANCE                     COMBAT SYSTEMS

SYSTEM ENGINEERING
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STREAMING VIDEO
COMMERCIAL DRIVER

INSTEAD OF THIS

HOW TO DO THIS

FULL SCREEN VIDEO



IMAGE CONVOLUTION 

Spatial and Temporal
Analysis

Uniformity
Correction

Sub Pixel Resolution
Dynamic Range
Edge Detection
Velocity Fields

Motion Detection
Data Compression
Scene Registration



CONVOLUTIONS
TOO CHEAP TO METER

Analog Image Processing

10

Hybrid Silicon ASIC
Conjugated Polymer Device
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N ≡ T

N = Pixels Blurred      T = Switch Closed
C = Net Capacitance   R = Polymer Resistively 



DISCRETE  AND CONTINUOUS
WAVELET TRANSFORMS

Analogue Silicon 
Retinal Arrays

Digital Parallel
Gate Arrays



Digital Parallel
Gate Arrays

ASIC   TAIPMERIT
CHIPS

TFLOPS
POWER

Analogue Silicon 
Retinal Arrays

SPATIAL TEMPORAL
MOTION SPACE

QuickTime™ and a
Cinepak decompressor

are needed to see this picture.



COMPARISON OF
ASIC AND TAIP CHIPS

11024# of chips

6.41024Power (W)2000 x 2000 (32 x 32)

0.10.1TFLOPS

116# of chips

1.616Power (W)1000 x 1000 (8 x 8)

1.81.8GFLOPS

11# of chips

0.11Power (W)256 x 256 (8 x 8)

184184MFLOPS

TAIP ArrayASIC DSPUNITSImage format
(kernel size)



220 Degrees

Enables 
Electronic Strap down
Trim to Hit Guidance

Mass Moment Steering
Natures Firmware
Natural Simplicity

3 Degrees  

Requires
Seeker Gimbals

Roll to Hit Guidance
Divert propulsion

Attitude Propulsion
Wings and Fins

Massive Software
Unnatural Complexity

CONVOLUTION SEEKER
MISSILE DESIGN

Convolution Array



COMPUTATIONAL
MACHINES

LASER
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SUB PIXEL
RESOLUTION

MOTION
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COMPRESSIONNEW CHIP NEW CHIP 

MATHEMATICSMATHEMATICS
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SAME TEST ISSUES
AT TWO RANGES

LAND DEFENSES

SEA DEFENSES

ENDO   PATRIOT     SM II BK 4A   THAAD

EXO   SM III      THAAD    GBI/NMD
PMRF

KMR



KREMS
OPERATIONAL ASSETS
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EXISTING
INFRASTRUCTURE

BMDO DEFENSE

SIMILAR MISSIONS
UNSHARED TESTING GOALS
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Standard Hardware    Common Software    Assured Interoperability    Streamlined Logistics

LSS

N A V Y U S M C

TEG
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ETRAC TES

A R M Y

CARS & JSIPS

ETP

AIR FORCE

 Born 
Joint

TSETSE RGS

A JOINT SYSTEM 



HIGHLY EFFECTIVE
PROGRAM INVESTMENT

Operational In the Army

Proven On The Coronado 

Assured Service Interoperability

Strong User Demand

Leverages Commercial Technology

REAL CAPABILITY  AVAILABLE NOW
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SIGINT &SIGINT &
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MTI &
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All Workstations Identical
‘Windows For The Warrior’

TRANSFER IMAGE BASED
BMC4 METHODOLOGY
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Range Doppler
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Infrared
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Angle Angle

Range Doppler

Radar

Threat Strike                    Threat Defense



MISSILE DEFENSE
TRADITIONAL FORCES
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INDEPENDENT
OVERSIGHT MANAGEMENT 

DOD
DIRECTIVES

CLEARLY STATE
INDEPENDENT
GOVERNMENT
ASSESSMENT

AND DIRECTION
OF PROGRAM 
CONTENT AND

PROGRESS 

ASSESSMENT MONIES AND PROGRAM MONIES
NOT COMINGLED 



THEN
    ABRES

ATLAS

ATLAS

TITAN

MM I
POLARIS

MM II
POSEIDON

MM III
TRIDENT

ACQUISITION

TECHNOLOGY

NATIONAL 
TECHNOLOGY

300 BEST
SCIENTISTS 
DESIGNED 

SYSTEM

5 MILE CEP
5 MEGATON

50%RELIABLE

488 FLIGHTS

100 FOOT CEP
360 KILOTON

100% RELIABLE

5000 OFFENSIVE MISSILES

ACQUISITION

TMD
NMD

BLOCK I

BLOCK II

BLOCK III

TECHNOLOGY

SDIO 
TECHNOLOGY

300 BEST
SCIENTISTS 
DESIGNED 

SYSTEM

ENTRY
WARNING

IDENTIFICATION
HIT TO KILL

TECHNOLOGY

ROBUST
WARNING

IDENTIFICATION
HIT TO KILL

TO DATE 0 DEFENSIVE MISSILES

NOW
   WHAT

THEN AND NOW



Engineer and Scientist
Program  Exodus



Time to Do
it Again

Digital Ship              Digital Missile      Digital Miniaturization     Ultimate Machines

Digital Missile Digital
Miniaturization

Growing Threat

1972 1982 1992 2002 2010

SM I SM II SM III NEW

New
Production

$ Production

R&D

Research

TECHNOLOGY BURSTS
FOR NATIONAL DEFENSE



Adaptive and Motivated People
Have Left Industry and Government

Engineers and Scientists

SYSTEM ENGINEERING

PERSONAL ANALYSIS

RESEARCH PROJECTS

MANPOWER FOR MDAPS

FIX THE TALENT ATROPHY
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